We suggest an Aoki-Denner form of renormalization scheme for the minimal 
Introduction
Minimal supersymmetric standard model (MSSM) is one of the hopeful candidates for the extension of the standard model(SM) [1] . Besides the accommodating of super particles, this models still restricts the mass and couplings of physical bosons in terms of merely two free parameters at tree level although supersymmetry is broken (soft) [2] . Those constrains no doubt will be affected by radiative corrections, especially by top and/or stop quark loops.
Nevertheless, the loop violating has never declared against ALL of the tree level prediction of MSSM. For example, without the "semi-supersymmetric" structure of the Higgs potential, the predictions for Higgs spectrum M h < 130 Gev in the effective potential(EP) approach [3] or in renormalization group method(RG) [4] will be complicated non-trivially. Those kinds of work contributed a logarithm correction [3] In fact, if MSSM is a perturbatively reckonable theory as it had been expected, it should keep somehow its qualities of lower order up to higher order. A logarithm correction analogous with that ε should be deduced within the framework of Feynman diagrammatic calculation (FDC). At least, this point becomes important when a systematic and consistent FDC is carried on. At the same time, the FDC is also well known rather necessary for the phenomena on present or future colliders [5] , whose main goal is searching for the (lightest)
Higgs boson. Especially for studying whether a produced Higgs boson is supersymmetric, an appropriate supersymmetry-like simulation is more beneficial. Then instead of abandoning all the tree level relations in MSSM and returning to a general Two Higgs Doublet Model (2HDM) trivially added with super particles, we strive for retaining those simple constrains in the FDC as much as one can.
With this bias we noticed the work [6, 7] , which have developed renormalization procedures within the on-mass-shell scheme following [8] . In their renormalization, the tree level relations of bosons mass are translated into the constrains of the counterterms of the parameters of the original Lagrangian. Especially, they identified the physical masses as the pole solutions for the renormalized propagators, and got the masses of the neutral CP even
Higgs bosons and charged Higgs, as demonstrated the efficacy of FDC.
In principle, the results of FDC is renormalization scheme independent, however any practical perturbative calculation itself must be cut off in only one of those equivalent formalism.
Furthermore, the FDC at present are dominantly assisted by EP approach or other formalism beyond FDC [9] . The work [6] is often referred to as FDC prediction for Higgs mass but is not widely adopted as a renormalization formalism for physical transition amplitudes.
Such a status indicates that, there lacks a systematic renormalization which is more simple and more practical.
So in this work we try to spread the formalism in [6, 7] as the FDC for decay width or cross section et al. We seek for an alternative realization of on-mass-shell renormalization motivated by [10] and [11] , to offer a practical option for general MSSM perturbative calculations. Similar formalism had been adopted in [12] for radiative corrections. In both [12] and [6] , the counterterm of tan β = v 2 /v 1 is subtracted with a MS manner. Since δβ is much used for most FDC of MSSM, an effort to improve it on mass shell is rather useful. On the other hand, the mixing of gauge and Higgs bosons raised outstanding in the 2HDM including MSSM. There were already various kinds of treatment defined from the renormalization of Goldstone propagators in time of need. It's also useful to continue the expounding based on Ward-Takahashi identities (WTI) in [10] to this MSSM case for a systematic FDC. In present paper, such an effort is made to construct a complete one loop renormalization procedure, in which the mass correction of the lightest Higgs is considered consistently, in which a new parameterization is suggested, and in which the gauge scalar mixing are analyzed with WTI.
The main part of this paper is the second section, where the pole mass of the lightest CP even Higgs boson and the counterterms of β, as well as the wave-function renormalization constants of gauge-scalar mixing term are proposed. A brief discussion is oriented on the application of these formulas and difference between 2HDM and MSSM in the third section.
Some essential expressions are listed in the Appendix.
renormalization procedure

Tree level structure of MSSM
The original SU(2) L ⊗ U(1) Y gauge invariant Higgs sector read in MSSM,
Fortunately, this mixing can be cancelled by the one from so-called gauge-fixing term at tree level,
which is necessary for the quantization to gauge fields. The same thing keep for W gauge boson and photon.
Here we have chosen the Standard-Model-like gauge fixing, and in follow calculation, we adopt the 't Hooft-Feynman gauge, α z = α w = α γ = 1, since the physical result should be gauge independent.
framework for Renormalization of MSSM
A procedure of renormalization is expected to perform the perturbative calculation. One choice is naively including the virtual super particles into the radiative loops in [15] and mechanically applying the subtraction formulas there, with an argument that the tree-level constrains are destroyed. Unless the necessity to withdraw so far, however, we prefer to find one mediocre formalism aimed at Eq. (2.2). This scheme defines renormalization constants following [10, 11] ,
We haven't taken the renormalization to the gauge eigenstates used in [6] and [7] such as, 
This indicates nothing else but that, the physical rescaling of VEV is to eliminate the linear terms of Higgs field, so that the renormalized (one point) Green function have tree level form in renormalized parameters,and so that v iR is the place where the potential reach its minimum. From now on, the subscription R is omitted on the right side of equations unless the renormalized quantity is not equivalent to the physical one. The other two foundational transformations are
where T HH is a linear combination of T h , T H and T R HH = 0. Then Eq. (2.18), Eq. (2.19) and
where M 2 hR obey Eq. (2.8) and δM hh is just its variation,
Here the rotational matrix had been defined by different angles, for example ϑ for pseudo scalar and ϑ + for charged Higgs, and was given corresponding counterterms δϑ and δϑ + . A straightforward algebra concludes that, these counterterms can be cancelled automatically and neatly by δβ only if β = ϑ = ϑ + is set in the coefficient functions of these counterterms.
This pleasing result indicates that, in this scheme, the angles of Higgs coupling to other particles can be kept as only one angle, β, and one δβ is sufficient and consistent for any one loop couplings. 
2). Heavy neutral CP even Higgs
Hh δM Hh = 0
The subtraction for the neutral CP odd Higgs A has the same form as Eq. (2.26) when
and Σ GA denote the one-particle-irreducible (1PI) Green functions ( loop integrals with divergence ). For the sector concerns the selected input parameters it's easy to solve,
where Eqs. (2.21) and (2.23) have been used, and, the perturbative expression
is employed too. For one loop approximation, Z For the theoretical aspect, such an asymmetry seems less natural only in mathematics.
This assumption is natural in physics unless the sequence M 
In reality, we could erase the subscription q 2 = M on RG-improved Higgs mass. In a sufficiently large parameters space, [18] had not concluded the requisite to defeat this spectrum. The Fig.8 in [19] then illustrated the same sequence on certain mass of squarks. In that kind of language [20] , when these two equations are added together.
term is convergent unless the order of divergence in scalar boson selfenergy was higher than quadratic. Had not the supersymmetry been broken, the remained 
where ǫ ≡ Sign(v 2 − v 1 ), and
H respectively. δZ means δM 2 Z and so on.
In such a way, the radiative corrected tree-level relations are no more than Eq. (2.8).
If we do not insisted that M 
which is useful for practical manipulation. Similar treatment can be applied to the charged Higgs as listed in the Appendix. The frequently used rotation angle α of CP even Higgs is defined in Eq. (2.6) and its counterterm is
gauge-scalar mixing
Here the renormalization of gauge-scalar mixing, so that gauge fixing term must be studied carefully. Following [21] and [10] , we change nothing else but append a subscription R (meaning renormalized) to the fields and parameters in Eq. 
where [DF (x)] denotes the functional integrate of all the fields F (x), such as vector, scalar and ghost fields. The sources K(x) to the BRST transformation on fields F (x) are added to
Since the powers of fields in gauge fixing term are no higher than two, the contribution of 
where the symbolic F (x) has been embodied as the neutral vector boson Z µ , photon A µ , their corresponding ghost C Z C γ , the neutral unphysical Goldstone G and the pseudoscalar A. K i (x) is the BRST source to corresponding field. When the functional differen- . The latter can be calculated from
and so on. It's luck to find that, for most of these physical vertexΓ x i,j , their coefficients functions usually vanish at tree-level. Even though these coefficient remained, these unphysical vertexΓ[C i , K j ] can be eliminated away as the treatment in [10] . Furthermore, only one-loop corrections ofΓ
can be kept at lower order, then the tree form J(k 2 ) = 1, I(k 2 ) = 1 is sufficient for these equations,
Except the third and the sixth, these equations are just the ones met in SM. For example, [8] had given similar expressions deduced from generating functional of full Green function.
With the definition of the renormalization constants Z ZG , δZ AZ , δZ γG and δZ Aγ ,
these equations in (2.41) can constrain the renormalized vertex too,
Z ZG comes out from Eq. (2.43) up to one loop order when the first contracted by k µ is added to the second produced by iM Z . The last two are trivial constrains repeat the fact that, the propagator of massless photon is transverse and A µ − A mixing is convergent at one-loop.
It is the full proper vertex (with gauge fixing term) that goes into physical calculation.
When the gauge fixing term in Eq. (2.36) is restored, only the unit term in original gauge-scalar mixing are cancelled, since the gauge fixing terms are kept unchanged in this scheme.
Then such scheme gives 
The similar situation take place for electric charged gauge-scalar mixing and all other truncated Green functions. This means nothing else but the WTI has ensured the renormalization "forgetting " L gf can cancel all these divergence.
In fact we could renormalize L gf with explicit renormalization constants in Eq. (2.12). in sequence, we'll have to seek proper counterterms for the gauge parameters α z [8] , so that all these divergence can be cancelled up within the L gf terms. Then we succeed the inference of the work of [22] to save the renormalization of L gf at the beginning.
discussions and conclusions
When such a systematic renormalization scheme is completed of Higgs sector and gaugescalar mixing, the calculation of S-matrix can be organized in an apparent and simple way like [11] and [12] . There in fact live many super particles in MSSM, whose renormalization ought to be studied too. Nevertheless, the urgency of super particles production has never surpass the importance of Higgs so we haven't continue the renormalization to super particles at one loop level. 
A more than similar work of [12] has to be adopted for simplicity to define δβ. Eq. (2.32) means that it's really an on-mass-shell subtracted definition. There are many three and four points interactions in the Feynman rules such as [23] . Their renormalization are just the linear combinations of self energies mentioned above, since they can be recast as functions of these variables e, M 
